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(54) [IEI!lO*»] 12®i!£#JB#5Xg«, RUt^^fflVifclB®^ 



(57) ittmmnmmi 

ff^X&ffiCPJgStfO. 5~1. Omm-gfe'-J , 
$S30~1 OO/fmiL, 

E^lS^jroffi^ 2~ 1 5 k g/mmSjjiTi: L. fro, 
1. 5 k B/mm2jaT& Lfcdi 

T?, S i 02^57~74%, ZnO2$0~2. 8%, 
AI203$3~15%, Li02^7~16%, Na20 



5 O 0°C<D<b^l$lb«l3Ii$l-. o. 5~5B#fHS;iLT 

COHH t ft « 2 7 v 2 L fc z.t i f -5 IS* 

[»*3S5] **^^StS©Sg®OTWSS7!)<. O. 5~ 
1 5//m7ft*C&*mfcr«IMt4l4Btt0EMl[( 

[|f*lI7] X l 5X&m<r>1imG>&mm.£tf. Rma 
x : O. 0 1~1/«rru Ra:0. 001~0. 8 // m 
-CfcSCfc^Wftt*-* HI** 4 75 £ 6 BftOEftttlt 
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[lit#JS8] B**i7SS7B«©e»SMHH:tf9* 

■6EftJ«i*. 
[000 1] 

Efil8M*Jl#5X»IS. 3ttf-fc©&«£fl§l*fcS®«M* 

[0 0 0 2] 

[0 0 0 3] CtUi, 2f^X&:|£l*. jljfi©^— K^r-r 
©Wtt**U MW ■ ft«MfAtttti*U LA* 

[0 0 0 4] #5x3Mfi©5SJ£££&»::|8j-hSl* 
[0 0 0 5] l$L<l*s *7XiStttgf^X^31 

[0006] ib^ib«tai*. mz.it. *7^*fl)L 

I. N a^VlSS^h^cfcyW^^S©*^^ 

[0007] x^^mcommbizmK n&&it9&m 

L, &&©ffi~F£iS< C^*<»lP,+iTl'>-5 

2 3 0 6 2 1 #4*$E) „ IBS§J£2lJf ©J¥$ 

1*5-2 5 ttm<Dt&mPltt&CDtf&-£L^t.LX^ 

■5. 

[0 0 0 8] *f=, *BiaiKAI*, tf^XSffiSJf ICS 
S#*E-f -S^^roiSiS;* IbS^bC^&tf^X* 

*&ICO^Taa»$fToTL^ (t$l¥2-3 1 3 25t 
[0 0 0 9] 



TJtfebt. LfctfoT, #7X*«©SiiJtl-i^£ 

[0 0 10] Lj!r>Lfc*<*>s ^©tf^XS&te. ^« 

[0 0 1 1 ] **ffll4JbBMHi&l::ANA/*<ft-Tfc*;hfc 
tOT-Cfey, tf^X&ffiroSiJtKiJS^^&B-f-^fi 

-©IMfc-T-S. 
[0 0 12] Sia&tftSB»n«l=Mr«M^.1£l=: 

[0 0 1 3] 

[i£S£<gjfc-fsfc©©#f&] ±iBiw^iifiR-rst=«> 

[0014] S&ir. #^x»ffi©4»ffif=?F«E*-«>$ i 5 

mx'&±*z&m<Di&T-v>(gBifi&mi~iti-f&M&fe<D& 

[0 0 15] *S6BJ©ESkJi«:ffl**7X»ffi 
I*. it^mttHtzJi^K&faX'ibiX. ft*aHbl=* 

u*9^»**»i=a£i:4E«»6*)i©»**3 o~i 

OO^miL, J±fisFS;*J©fit£2~ 1 5 k g/mm2ja 

TtL. ib^si^bicfcy^r^xstewasic^-rs 

?ISW6*©fll* 1. 5k 6 /mm2felTiLfc«Ii:L 

[0 0 16] **M©EIMii*:ffl#5^»*«*, 
±IE*«W©8E«J«t*:«**7XStSlzfc^T, tf^X* 
<fi©**^XiflJ$An ^U^S^T?, S i 02^5 7~7 
4%. Z nO2£0~2. 8%, A I 203$3~ 1 5 
%s L i 02^7 ~ 1 6%, N a20£4~ 1 4%tWf 

4tfi*-c*4*ML *^xSffi©<b^<b*» 0 

0~5 0 0°C©ft^<b«ia*l=, 0. 5~5B$Na9l 

©JSBfcftSf £Rt55&Lfc$J$, ^XiEffi©«S 
ffi©WS*:6<» 0. 5~ 1 5 jUmTffe^^JSs *7XS 
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(D^M<0^®ffl£*<. Rma x : 0. 01-1 jum, R 
a : 0. 001—0. 8/imtfc5il<bLtfc^o 

[00 1 7] S&ir* *£H(DeBtt{*tt« ±fB*&eJ 

Lfcm&Lt Ltfclio 
[0 0 18] 

[0019] #^x««a>a»H*w*L-t\ Sb# 
M«»a>aHfctt**9v*Slfc**"*^fcTK 

[0 0 2 0] BIT. **W*»«BI-»Wi-r4. 

[0021] aWBwei** *r9x»**4b*sanbtfcB 
[0022] <t*»bicj:y*r9xaw[»iBi=*c*E 

[0 0 2 3] EJ6J6*JB<D2B**<3 0/im*3("Cfc* 

fc. 4b*3Wb<D»* (W®lSt4^WffiIStt) tf/hS-T* 
T*&aft»ft*<»&*iftl^ £fc. E«lt»IBoa*A< 

i oo/im*iHA*t, siw6a**#<fty*"*TSi 

[0 0 2 4] ±C0>a**&* ES6Jfc£Jia>jS*l*. 3 
0-20 Ojumfc-f £Cfc*<#*L<. 50-1 00/i 

[0025] <b«ifcic*y*r9x»««iir=±c*E 

ttJfcAODttl** 2- 1 5 k g/mm2jaTfc*rSeMM* 
[0 0 2 6] ES8G&*ia><lA<2 k g/mm2*Stfe^ 

fc, jift^atft*. E«j»*a>fit*<i 5k g / 

mm2£g^(i:, y«*l**< ft*. 

[0 0 2 7] ±E<D«iS^fe. EttJtACDttI** 1-2 
Okg/mm2tf4CtA<H*L<. 2-16kg/ 

[o o 2 8] <b*»bi::j:y#5x**i*j«i=S'f *si 

So 

[0 0 2 9] §I?I^*C0<I*<1 . 5kg/mm2^ 

[0030] ±e<d«j!5^6. sm&tiMmz. O. 1 

-10kg/mm2m-itf»*L<, 0. 5- 
1. 5kg/mm2 < tf§C(!:^$blcff$Lt\ 
[003 1] ««nOG«HM*JH#9X»3|Kr«. 
»S*<b*5»ftLfcl»l=*r*E«BJt*. 5l35J»*s E 



K$*iftl* B 

[0 0 3 2] E»SA. 5l»f£*u E»S*Jia>S*a> 
xflML fb*5Hb*fr Hb*5Hb«. aft. ttHHftif) 

[0033] fc^fb^fcfcLTl** tt*«by^»a><b 
qfi5Wba^**itf»lz«|RS*t«PL^ *7XlS(D^b 
^SWbtt. 09*. tf. to»Lfcft*a<b*»lc#^x*tt 
tSlL. *r5x»S*H(D-f3j-^*<b^jb*ja*a) 
-f * >tM * L X ft 3 o 

[0 0 3 4] ^CT% ^VSEjft&fc LT(** fi«ffl-f 

»jfi<o«jSi* b *7 xtE»aa*&x.ft i*««tM *■ > 

3Ea*fr5«aH-f*^SE«3**ffll^4Cfc3&«»*L 

[0035] «aa-f*>3ca3*i*. #9xa>«t*aft 

T g mT<D;&ftig£T% tf^X^CDTVU* U 

*Lcky*-f*>*aa>*#^r;u*'j-f*>i:«aL. 
^^>Sa»<7>S»i§JtolcJ:or**^xaBlw3iit>Effi 

i6**»**-&x#^xaa*5inb"#-**a^**. 
[0036] <b*sfi<b»at lti*. aaau^A ck 

N03) . «»thU^A (NaN03) , Ki*UW 
(K2CO3) ftfc # <D»*W»^ Cft&<aa*S*&Lfc4 
CD (KNO3+N a NO3. K N O3+ K2C 03ft if) 05 

s ft if <o -f * >a>tt£ a« l fc * a>a)i8it&«*<* if £ 
*t&o ftfc. fls*5Mb»*i*. *»«^ft<±e«a>* 

[0037] 1l£^fcJ*aa>lnlMUEI*. -<tf->xa« 

CDHAfr&« 2 8 0-6 6 0°C. ^fC3 0 0-4 o o°c 

[0038] aa*mi*. a*n~a+w«fc-*-*cfc 
[0039] ft*>\ #^x****«*iea«-r*» 

BWfctf)* ^7^S«1OO-3 0 0 
°C!c^g& L T < C fc L l\, *fc, <b*SMs*fl> 

[0040] ^xSSt ltis. ib3£B1bWttft#7 

»**ltt#|C«R*:|xftl* D 
[0 04 1] ftfc\ *T5X*«a>J»2l*. 0. 3-2 0 
mm8Stf»*L<, 0. 5-1. 0 mmggtfi klC 

4«ftBfttff»&*Lfti*. *fc. #5x»*<d»* 

ftl*. 

[0042] ^x*fi<Dtt«fcL-ci*, r;u 
ji/5ywitf7X, #n->y*— h^x, 
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[0 0 4 3] T^Syi/'J^-h^XtLtli, Si 
02 : 6 2~7 511%. A I 2O3 : 5~1 5lf%, 
L i 20 : 4~ 1 011%, N a20 : 4 ~ 1 Zft%, 
Zr02=5. 5 ~ 1 5Xfi%£±)j£*x<!: LT^f -S 
iritis N a20/Z r O2OTSfitt7!)<0. 5 — 2. 
0. A I 2O3/Z r O2<DSgl:bA<0. 4~2. 5T?fe 
4fc*a<ta #7 

[0 0 4 4] £fc s Z r O2<0*«ft1feA<n[B-e^i:« 

"C. S I 02?57~74%. ZnO2£0~2. 8%. 
A I203*3~1 5%, LI02^7~16%. Na20 

[0 0 4 5] ^©.fc^ftT^SyyU^-l-^Ali, 

[0 0 4 6] ±i$Lfc*«W<0®«IJK{*fB 
«7XSIl:i3W. 2f9X»ttfl>«B*WaLT. « 

&fWi&m<j>mmktj:&<7 * -s c t l 

[0 0 4 7] CCU, tf^XSfcOSSffitl*. 

caaaxtfaaasat?) sa-r. 

[0048] x ! 7?.&&<D%imo)mm-%&it* smzwm 

[0049] wa^afcL-ci*. mx.it. •y^^mm. 
«jr*ui/-v. aatfus'-vaoaa^ k (asa> 

aaa***if* tzfth* ztiibommmmit. &m 

*aiiaS©aB*a*fc*>. MtttailOlMMW. 
fcilM*, *Ui/V<Daa^aga£a£-rsa«WS 

[0 0 5 0] cctj, &j|7KU->*i L.-CI*. flilJ^lS, 

JWfcLT. Kft-tr'J^A (Ce02) v TJUSx (r~ 
A I 2O3) , -<A/t < >b ( F e 2O3) , OA (C r 

203) . mti»^=.^A (z r02) , mt^-sis 

(T i 02) fc£ji<aife>*l-5. 

[0051] js^x&wummnwmi*. n^^&fao 
mm. w«xa<Dix-i**i<Dxaoai=ffortj:<, & 



6iM*, #x8ro^i=ffoTti«fe^o tf^xftffirosf 
*j. mmojimit. aa. *#<#itx\ tusfy 
(aam) , (2) (Aii, 77^7*) . 

(3) m-9fS OK'JvS/a.) , (4) S-fg (77 

<<-*-;u»a. «>*xa*e>jst*. 

[0 0 5 2] #?^ilE®«Ea>flF*xaH:. «*.!*. 

aru (aaa> xaac:fT3u»i>f=. emu-it <aa 

M. 7f t>^) lit, a-PS WJ v 

aai=fTor**t^ ^^e>yxscDfri=**5x£ffi 

[0 0 5 3] «7^S£OlS(0ffifil (WS^$) 

1*, «aaaai=a»**a+f 9v**aa>aa* 

aa«ar«c:i:36«s6i=»*L^. 
[0054] #5xaisa>aH<!!>aBa*i** asi=e 
H-t*aafl>»±*aitf *»©aj*^6. »*u< 

It Rmax : 0. 01~2«m, Ra : O. 001~ 
1 /im*i, L< I*. Rma x : 0. 01~ 

1)lm, Ra:0. 0O1~0. 8(/m, «fe <J fel_h(C» 
£ L < l$« Rma x : 0. O 1 ~ 1 # rru Ra:0. 0 
01~0. 5 jU m"Ufe-5> 0 

[0055] #7**acDaB*#<Dana$£JbBa 
momwttzztiz&y. #?xaa«aa«B(=tii 

§ fc x-f ^^*aaMI=»5L* = £:*< 

[0 0 5 6] gifc. #^X»ffi<©aS®SP#OTa®ffl£5 

±aaH»tt®£-f satiety, -9— v^-tx^u 

Tr-f (Thermal Asperity) C0|^Si:^£ 
4/^^*;U#a*M- . • TX 

^■j^-f i=*«w*a«o«Ttaitr<6=: t 

«. ai=» «ft«ftfl^vKT!»4*1f5««E««# 
[0 0 5 7] ±aLfc*f6K<Offi»a(*ffl*f ; 5XSa 

i*. aaeaaf*ffl#?^aaa>a, jtttaf^x^i 

[0058] jfeic, *aarocaaai=ot^rttar 
[0059] *&mow.mm*i*. ±fd.*&wom®im 

[0060] *mAo&mi&mt. aa&t;aaaai= 

i^o-e. a«ai;aa««i=»r*BAtti=«*i. a 
i^aaatar*. 

[oo6i] cic-e. aaa(*a>-a-t*ft«aaeaa 
ftt-pi^-caar*. aaaaa^u. aa, fsm-r-< 
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x*JB#^x*tt±fc. TJfeJf. ffittlf, MM* ;B» 
[0 0 6 2] ^miB^«<*(*. aft* BfSOO^a*. * 

^l*7Xiffi±lc, T*Ji. ffittH. JKKflK »»■ 
[0 0 6 3] *XnO)ttftGftflt«lCfeMt«T«Jltts 

«tMi=fci:TMRS*t4. 

[0 0 6 4] T*ftlf £ LTI*. C r , Mo. T 

a. T > , W. V. B. A I te£0>gHtt£*B*&SI* 

£*l£ 0 co***»fc-r*«1Mia>»*i=i*. «*» 

*Ll*. «fc* TifeJfl**B irliRS^-r. Ifl-XttlM 

<DJi*«»Lfc**jMiai-r*iit*.T?#4. «*. 

I*. Cr/Cr. Cr/CrMo. Cr/CrV, Cr 
V/CrV, A 1 /C r /C r Mo. Al/Cr/C 
r. Al/Cr/CrV, AI/CrV/CrV?(D^ 

[0 0 6 5] **^(D«miBSjK*lwfclt^«tttJB(7>» 

[0 0 6 6] ttttft£LTI*. MX.I2. Cott*»i 

-#*£C oPt, C o C r . C o N i . C o N i C r . C 
o C r T a . C o P t C r . CoNiPt^, CoNi 
CrPt, C o N i C r T a . CoCrTaPt. Co 

c r p t s i oft^<Dsatttan»3b<*if 6*t* 0 isi 

I*. flHtttMlttB M^tf* Cr. CrMo. Cr 

v«:4f) t?»«iLTy-fx<D«atHofc#ii«ia (tt 

*J{£. Co P t C r/C r Mo/Co P t C r . CoC 
rTaPt/CrMo/CoCrTaPtW) t LT 

[0 0 6 7]BH«fiI^^K (MRa*; K) XI4*B 
ttMBftS^yK (gmra-;K) »J6a>attJl£LT 

l£. Co^iC, Si, ^±il7ciSt. H f , G 

[0 0 6 8] *fc. ilf±Jf£LT!*. ±E<D«. 
JHBttHl+l- Fe, Co. F e C o , CoNiPt H<7> 

[0 0 6 9] *JBno)fllftBflUR1*l=&H-«ftWlld:tt 

[0 0 7 0] <SSB£ LTI*. m?L\£. Crflg. Cr«& 



[0 0 7 1] ±1B«KH±IC. fc«iM*Jb 

If, ±tBflfflMH::»x.T* C r«(D±l:f 

$r-f* (S i 02) »*»J*LTfccfcl\, 
[0 0 7 2] **^(DI8ailB»«tt:icfcMt?»5H;tlBf*!f# 

[0073] mmman. matt. mt*®m&n*&z>'*- 

7DD7KU X— tJI* (PFPE) £?U:t>^&<iftf>?g 
[0 0 7 4] 

[MM] SIT. *K«l=*4:r5**«WS3 6lc*i» 
[007 5] K«S«1 

[0076] tf^xatgoaia 

kp— ftcDftfeyic sswwj^**. ±h. ti, mm 

[0 0 7 7] £33, T^^y vU^-Y H*f9*£ LT 
!4. ^E;U%S^l?s Si 02^5 7-7 4%. Zn02^ 
0~2. 8%. A (203£3~1 5%. L i Q2£7~ 
16%. Na20£4~14%. LT*tt 

02 : 6 7. 0%. Z n O2 : 1 - 0%. A I 2O3 : 9. 
0%. L i 02 : 1 2. 0%. N a 2O : 1 O. 0%££ 
*»t Ltt«ttft«l*Hif7^) *ttfflLfc. 
[0 0 7 8] ±E« 3 5*y**fta>«B*l^-f 

XLfco dO>i:£a>^Sl*1 0 0 k gf&tfc Lfco -ft 
iCcfctj, *7XSffil®0iIIS$Rma x (J I S 
B 0 6 0 1 T*;IJ£) "C 1 0 V mSJtl::tt±lf fc. 

[0079] mz % nmtktotitt&mi^Tii^^&fco 

ffi^l*. Rma x"C?4 jL/m^JgT?$>^tco 
[0 0 8 0] (2) «BffJ>XS 

*i^T*. ^5*>w«ic*y, ^7xigS0$^tw 

Rmaxt'1/im, Rat'0. 3 V mWi&l~t£Z> 
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[0081] -tES8Bffiwaiinx*»xfc*5^*tta)« 

[0 0 8 2] (3) (9?tf>4f) li 

^IC. #5X««lC»»lfttX««Lfc^ CCD«M»ltX 

»»i+iidxi*. =7*j\£><r»m&mi*rm\ mn<om. 

tf#400,#1 000tf^T2fflHTOfc. 

[0 0 8 3] BL<(*. j»js#4 o ocdt;u 

5^-«tt«ffltV 0 0k g*§JglC|£5£L-C. 

iBlBS-(Rmax) 6 ^mMlC7*; tf><f Lfco 

[0 O 8 4] afcl^T?* TJU5-t-iStt(D*ft**# 10 0 0 
|C»?IT9V tf>f*frl^ (Rmax) 2 

[0 0 8 5] ±«B»»ltlHIX*fSS.fe#^X»*E*. * 

[0 0 8 6] (4) fg-SffSXff 

a Lfc»»«txa-c?aB ifc+x^oRs^iwi: 

[0 0 8 7] »L<lt lit y^* «MH») <tLtgi 

a«> *«t^ JSATo>w»ft#-c?«-"W«xa*sij6L 

fee 

[0 0 8 8] ffiBft: gMb-fe'J^A+Tk 
#M : 3 00g/cm2 (L=2 38 kg) 
SFAttffl : 1 55> 
»*fi :30/im 
T^SI®$£Sfe : 4 0 r pm 
±^8SI°]$eS& : 3 5 r p m 
l^^fTlljlESfe : 1 4 r pm 
^^rTlltE^ : 2 9 r p m 

[0 0 8 9] ±tE*-»»X«fctt*fc*T7X*«*. 
+ 14»S!L «7j<. J^7X. I PA UV^Pt>7;i/3- 

no . i pa (jtAiut) a>#*»«icnaauiLr, 

[0 0 9 0] (5) M-5ffBX?i 



fco BWftltl*. 0 0g/cm2 t 9F*l$ffl« 

[0 09 1 3 ±B«-flMxa*l**.fc#7****, 
*teft*L 4"ti;*SiJ, iSafi*, $3£7k. I PA Wv^nt 
;ur;u3-;u) , ipa (ikftftM) <d**»«ic»* 

[oo92] (6) ft^saubxa 

<b£JfcLfco 1b<MMbtt. 1I*'J0A (6 094) £S3 
Wti- b 'J -7 A (4 0%) $5l^Lfc^Si<bSfjS«ffl* 
U C(D^^bj§iS$4 0 0°ClCtt]f^L, 3 0 0°CIC 

[0093] c<*> * 3 f=. ib^^nbjsjfticaai«iar « 

[0 0 9 4] ±.Eft*BHt*H*fc*r5X»«t. 2 0 
[0 0 9 5] ±JEft>&£*Sx.fc:tf : 5 ^4 0°C 

ofc. 

[0 0 9 6] ±B<Dx«*«-c*&Jh.fc#5x**<D± 

S@<OiSI$Ra!iO. 5 ~ 1 nmt-Si-Dfc. 
[0 0 9 7] ±tEtP#©xa£&T*#<b*lfc:tf 
7^ISi (8*) ICOIn-C, ffiffitB*. 31 BUS** Si; 
JEEISfS 73 B<D3S $ $ -E-n-eH^S LfciCi, ailZsS 

[oo9 8] ±eij£|gji C¥*tHi) i=»-i#ttrtufc 

[0 0 9 9] 
[&1] 
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EJr&fct! 












JttMfll 


sasai 


vami 


mmmi 






7.60 


28.25 


46.9 


131.6 


0.56 


8.58 




6.07 


28.19 


65.7 


140.8 


0.52 


8.72 




6.61 


29.70 


70.4 


140.8 


0.79 


8.59 




6:01 


29.01 


51.6 


131.5 


0.58 


6.19 




9.89 


31.22 


65.7 


145.5 


0.76 


9.46 




9.49 


32.39 


61.0 


145.5 


1.14 


10.29 




7.13 


28.04 


65.7 


136.2 


0.74 


. 8.21 




9.26 


17.66 


46.9 


173.7 


0.84 


8.66 






27.39 




140.8 




8.15 






27.77 




117.4 




8.65 




7.75 


27.96 


59.2 


140.4 
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